BykOBUHCbKUI AepxaBHu meanyHuin yHisepcutetr MOSB Ykpainu
BceykpaiHcbka rpoMmajcbka opraHisauia «Acouiauis HeoHaTonorie YkpaiHn»

TOM XII, Ne4(46), 2022
DOI: 10.24061/2413-4260.X11.4.46.2022

HEOHATONOTISA, XIPYPTIS S5 2226.1230 (PRINT)
TA MEPUHATATNIBHA MEOULIMHA 18N 24154260 ONLINE)

LLlokBapTanbHWA MeAUYHUIA HAyKOBO-NPaKTUYHUIA XypHan. CaigoLTBo nNpo aepxaBHy peecTpalito cepist KB Ne18106-6906P Big 2.09.2011 p.
Bupaetbcs 3 2011 p.

3acHOBHUKN: ByKOBMHCBKUI AepXaBHUI MeANYHWUIA yHiBEpcuTeT
BceykpaiHcbka rpomagcbka opraHizauis «Acouiauis HeoHaTonoriB YkpaiHu»

Hakasom MiHicTepcTBa ocBiTH i Hayku Ykpainu Big 17.03.2020 p. Ne 409 BnaaHHA BHeceHo Ao epeniky HaykoBux haxoBux BUAaHb YKpaiHu,
B SAIKMX MOXYTb nybnikyBaTucs pesynbtatu guceprauiiHux pobiT Ha 3406yTTS HayKoBUX CTyMeHiB [OKTOpa Hayk, kaHAuAaTta Hayk Ta CTyneHs
pokTopa dinocodii, Kateropis «b».

XypHan BKnIO4eHWI y KaTanorm Ta HaykoMeTpuuHi 6a3u: HauioHanbHa Gibnioteka im. B.l. BepHapcbkoro (National Library of Ukraine), «YkpaiHcbka
HayKOBO-OCBITHs TeniekomyHikauiinHa mepexxa URAN (Open Journal Systems), CrossRef, WorldCat, Google Akademi, Index Copernicus, BASE, DOAJ, Scilit
3 15.05.2022 poky XypHan BKIo4YeHU Ao TectoBoi Bepcii B Scopus.

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE
medical scientific journal

Key title: Neonatologii, hirurgia ta perinatal’na medicina (Online)
Abbreviated key title: Neonatol. hir. perinat. med. (Online)

TOJIOBHUM PEJAKTOP
Boiiuyk Tapac MukoaaiioBuy — j1.Me/1.H., npodecop, Tonosa Buenoi Paxn BykoBrHChKorO0 iepkaBHOro MeuuHoro yHisepeurery MO3 Yikpaiuu (M. YepHisi, Ykpaina)
HE®-PEJAKTOP
3namencbka Tersina KocrsinTuniBua — unen-xopecnongenr HAMH Vkpaiuu, 1.mMel.H., npodecop, 3aCTyIHUK JUPEKTOPa 3 MepHHATANbHOT Meauiman Y
«lHctuTyT meniatpii, akymepcTBa i rinekonorii iMmeni akagemika O. M. Jlyk’snoBoi HAMH VYxkpaiun», IIpesugent Beeykpaincbkoi rpomaacbkoi opranizamii
«Acomianis HeoHaTonoriB Ykpaiuuy», 3aciayxenunit nikap Ykpainu, cnenianbuicts «Heonaronoris» (M. Kui, Ykpaina)
PEJAKIIAHA PAJA
3acTYNHHKH TOJI0BHOTO peJaKTopa:
TogoBaneus KOuia ImurpiBua — 1.Men.H., npodecop, npodecop kadeapu neaiatpii, HEOHATONOTIT Ta MEPUHATANIBHOT MEAULUHE ByKOBHHCBKOTO AepiKaB-
HOTO MeauuyHOro yHiBepcurery MO3 Vkpaiuny, cueuiansnicts "Heonaronoris" (M. Yepnisui, Ykpaina)
Anjapiens Oxkcana AnaroaiiBHa — 1.Mel.H., npodecop kadeapn akymepcTBa Ta TiHEKOJIOTIT, B.0. peKTopa 3aKkiaay BUIIOT 0CBiTH byKoBHHCHKHMIT HepikKaB-
Huit Mmeguunnit yaisepcurer MO3 Vkpainu, crienianpHicts "AKymepcTBo Ta rinekonoris” (M. Yepnisui, Ykpaina)
Fop6ariok Oabra MuxaiiaiBua — q1.mexa.H., npodecop, 3aBigyBauka xadeapu auta4oi Xipyprii HanionanbHOTo yHiBEpCHTETY OXOPOHH 310poB's Ykpainu
imeni IT.JI. lynuka, cnenianbuicTs "ursava xipypris" (M. Kuis, Ykpaina)
HaykoBi KOHCYJIbTAHTH:
Jo6psiucskmii 1.0. — n.me1.H., npodecop, npodecop kadenpu nepiatpii JIbBIBCbKOro HaliOHATBHOTO MEAWYHOTO yHiBepcuTeTy imMeni Jlannna Ianuipkoro, cre-
nianeHicTs "Heonatonoria" (m. JIbBiB, Ykpaina)
I'pevanina O.51. — wien-kopecnonaenr HAMH Vkpainu, 1.mMea.H., npodecop, IupekTop YKpaiHChKOTO iHCTUTYTY KiIiHidHOT renetnkn BJIH3 "XapkiBchkuii
nepkaBHUiT Megnunnit ynisepcuter MO3 Vkpainu", cnenianbaicTs "Meanuna renetunka” (M. Xapkis, Ykpaina)
Jponosa B.JI. — n.mea.H., npodecop, nmepuinii 3acTyMHUK AUPEKTOpa 3 HayKoBO-opraHizamiitnoi po6oru Y "IHcTuTyT mexiarpii, akymepcTsa i rinekosorii
imeni akagemika O. M. Jlyx'snmoBoi HAMH VYkpaiuu", kepiBHUK BiJAiICHHS ONEPaTHBHOT TiHEKOJIOTI1, crenianbHicTh "AKymepcTBo Ta rinexonoria" (M. Kuis,
VYkpaina)
Moxuabko B.I. - 1.mexn.H., mpodecop, MPOPEKTOp 3 HAyKOBO-MEAATOTiUHOI Ta BUXOBHOI po6oTH BHIIOTO AepKaBHOTO HaBYAILHOTO 3akinaay YKpainu
«YKpalHChbKa MEJIMYHA CTOMATOJOTIYHA aKajeMis», crenianbuicts "Jutsaua anecresionoris» (M. [Tonrasa, Ykpaina)
Heunraiinio F0.M. - n.men.1., npodecop, 3aBixysad kapeapu mexiarpii, HEOHATOIOTIT Ta IEPHHATATBHOT MEAUIHMHN ByKOBHHCHKOTO IepPKAaBHOTO MEIUIHO-
ro yniBepcurery MO3 Ykpainu, cneniansuicts "Iexiatpis" (M.YepuiBui, Ykpaina)

Maxkenouncekuii 1.0, - n.men.H., npodecop, aupekTop MeanUHOTO LEHTPY Marepi Ta AMTHHH iM. PynneBa, npodecop kadeapu kiiniunoi nabopaTopHoi
JIaTHOCTHKH JIHINPOIEeTPOBCHKOTO HallioHaIbHOTO yHiBepcuTeTy iMeHi O.Tonuapa MOH Vkpainu, cnenianbuicts "Jutsua xipypris" (M. Jninpo, Ykpaina)
HayxoBi peqakTopu po3aijiiB xKypHaxy:

neonarosorist — Knumenko T.M., n.Mexn.H., npodecop (M. Xapkis, Ykpaina)
meanyHa reHetuka — Foposenko H.I., unen-kopecnonaentr HAMH Vkpainu, a.mexa.u., npodecop (M. Knis, Ykpaina)
HeoHatanbHa Xipypris — JloceB 0.0., n.mex.H., npodpecop (M. Oxeca, Ykpaina)
nexniarpis — Copoxkman T.B., n.men.1., npodecop (m.Yepuisui, Ykpaina)
akyuepcTBo Ta rinekonoris — FO3pko O.M., 1.mMeq.H., npodecop (m.YepHiBui, Ykpaina)
npeHatanbHa giarnoctuka — Jyk’suosa I.C., n.mMea.u., npodecop (m.Kuis, Ykpaina)
Bianosinaabuuii penakrop :xypuaay "HeonartoJorisi, Xipyprisi Ta nepunarajibHa MeaunuHa"

Ba6inueBa A.T. - 1.Mexa.H., TOLCHT, TOUCHT Kadeapu meaiaTpii, HeoHATONOril Ta MEPUHATAIBHOI MEANINHN byKOBHHCHKOTO IEPHKABHOIO MEAUYHOTO yHiBep-
curery MO3 Vkpaiuu (M. Uepnisui, Ykpaina)

Binnoinaabuuii pelakTop ejeKTpoHHOi Bepcii :xkypuaay B cucremi Open Journal Systems (0OJS):
TogoBanens O.C. - K.Me[.H., IOLCHT, JOICHT Kadeapy neaiaTpii, HeoHaTONOril Ta NIEpUHATATBHOI MEANIIMHE ByKOBHHCBKOTO JIepPKaBHOIO MEHYHOTO YHiBEp-
cutety MO3 Vkpaiuu (M. UepniBui, Ykpaina)



HEOHATOJIOI'IA:

AwmbanaBanan H. (M. bipminrem, CIIA)
Bbarman 10.A. (M. KuiB, Ykpaiuna)
Bopoo6itoa O.B. (M. Kuis, Ykpaina)
Jlecci A. (m. Kanwsipi, Itanis)
KosanboBa O.M. (M. [Tonrasa, Ykpaiuna)
Kypinina T.B. (m. KuiB, Ykpaina)
Kyprsany A.M. (M. Kunnes, Pecriy6itika Mosniosa)
JlixagoBa A.C. (M. XapkiB, YkpaiHa)
Masgponyno T.K. (M. Juinpo, Ykpaina)
Maswmansh I1.A. (M. €peBan, Bipmenis)
[Mapnumun I'A. (M, Tepuonine, Ykpaina)
Tonin P. (M. Hero-Hopk, CILIA)
Toxunbko B.I. (M. [TonTaBa, Ykpaina)
Penpko I.1. (M. 3amopixixs, Ykpaina)
Peiitepep ®. (M. I'pan, ABcTpis)

Pira 0.0. (m. XapkiB, Ykpaina)
KicenboBa M.M. (M. JIbBiB, YKpaiHa)
Hixyniuna JI.I. (M. KuniB, Ykpaina)
Hlynpko €.€. (M. KuiB, Ykpaina)
slonons O.C. (M. Binnunsg, Ykpaina)

HEOHATAJIbBHA XIPYPTISI:

Bbabyu C.I. (M. Kumnues, Momnnosa)
Bonnap O.b. (m.YepHnisui, Ykpaina)

T'ynieB U.B. (M. Baky, AzepOaiikan)
JaBunenko B.b. (m. XapkiB, Ykpaina)
Konomniupkuit B.C. (M. Binnuus, Ykpaina)
Kcpons I.B. (m. [Tonrasa, Ykpaina)
JleBunpka C.A. (M. YepHiBui, Ykpaina)

PEOAKLINHA KOMNErIA:

Jloces O0.0. (M. Oneca, Ykpaina)
Menbanuenko M.I'. (M. Ozneca, Ykpaina)
Muxkues K.M.(m, bumkek, Kupruscran)
Haxoneunnit A.U. (M. JIbBiB, YkpaiHa)
Pubanbuenko B.®. (m.Kuis, Ykpaina)

Pynenko €.0. (m. Kuis, Ykpaina)

Casunpbka E. (M. Bapmasa, [Tonbia)
Coxonpauk C.O. (M. YepHiBmi, Ykpaina)
®dodanos O./1. (M. [Bano-DpankiBChK, YKpaiHa)

AKYHIIEPCTBO TA I'HEKOJIOI'IS:
Abpamsu P.A. (M. €EpeBan, Bipmenis)
Aspamenko T.B. (M. Kuis, Ykpaina)
bariposa X.®. (m. baky, AzepOaiikan)
boituyk A.B. (M. Tepronins, Ykpaina)

T'epsik C.M. (M. TepHomnins, YkpaiHa)

T'nmarko O.I1. (M. KuiB, Ykpaina)

I'pomoBa A.M. (M. ITonTasa, Ykpaina)
Ily6occapcebka 3.M. (M. JHinpo, Ykpaina)
Kaninosceka 1.B. (M. UepHiBui, YkpaiHa)
Kpauenko O.B. (m.YepHiBui, Ykpaina)
Maxapuyk O.M. (m. IBano-®DpaHKiBCcbK, YkpaiHa)
Mapkin JI.B. (M. JIpBiB, YKpaiHa)

Hasapenko JI.T. (M. XapkiB, Ykpaina)
Jlourdopa H.T. (M. JlonaoH, BennkoOpuranis)
Oxoes I'.I'.(M. €peBan, Bipmenis)

TTuporosa B.I. (M. JIbBiB, Ykpaina)

TToranor B.O. (m. {ninpo, Ykpaina)
Pesniuenxo I'.I. (M. 3amopixoks, Ykpaina)
Illepbuna M.O. (M. XapkiB, YkpaiHa)

HNEIIATPISA:

ApsieB MLJL. (M. Opneca, Ykpaina)
bopucosa T.II. (M. duinpo, Ykpaina)
Boituenko A.J[. (M. XapkiB, Ykpaina)
bokxonbaesa C.JI. (M. bimxkex, Kuprusis)
Toposanens O.1. (M. YepHiBii, Ykpaina)
Tonuaps M.O. (M. XapkiB, Ykpaina)
Jeunncosa M.®. (m. Kuis, Ykpaina)
IBanbko O.T. (M. 3amopixks, YkpaiHa)
Kamnina JI.B. (M. Kuis, Ykpaina)
Korosa H.B. (Mm.Oneca, Ykpaina)
Kupunosa JI.T. (M. Kuis, Ykpaina)
Kpusonyctos C.II. (m. KuiB, Ykpaina)
Mapymko T.B. (M. Kuis, Vkpaina)
IMounnok T.B. (M. Kuis, Ykpaina)
CenaropoBa I'.C. (M. XapkiB, YkpaiHa)
Cwisia I.C. (M. Tepromins, Ykpaina)
Coxospauk C.B. (M. YepniBui, Ykpaina)
Toxapuyk H.I. (M. Binnuus, Ykpaiuna)
Mlanpin O.I. (M. Kunis, Ykpaina)
Slmenko 10.b. (M. Kuis, Ykpaina)

MEJIUYHA TrEHETUKA:

Beponotsensia M.II. (M. Kpusuii Pir, Ykpaina)
lanaran B.J[. (M. KuiB, Ykpaina)

I'nateiiko O.3.(M. JIbBiB, YKpaiHa)

JlactiBka I.B. (M. YUepHiBui, YkpaiHa)
Tumuenko O.1. (m. KuiB, Ykpaina)

Pexomenoosano 0o opyxy ma nowupenns uepes mepeacy Internet piwwennam Buenoi paou
Bykosuncokozo depacasnozo meduuHozo yHigepcumemy

Ipomoxon Ne7 6i0 24 aucmonaoa 2022 poxy

HAYKOBA PEOAKUIA XYPHANY

PepakuiiiHo-BuaaBHuYMi Bigaia

BykoBHHCHKOTO Aep:KaBHOr0 MeIu4YHOro YHiBepcuteTy MO3 Ykpainu
Anpeca: 58002, Yepwnisui, mioma TearpansHa, 2

Kon €IPIIOY 02010971

KepiBuuk Bigainy - Bonomentox Ipuna OnekciiBHa

KonraktHuii Tesedon: +38 (0372) 52-39-63

e-mail: print@bsmu.edu.ua

BUOABELDb

TOB «Penakuis :;xypuaay «Heonarosiorisi, Xipypris Ta nepunarajbHa MeJHIHHA»
Anpeca: 04053, m. Kuis, npos. bexrepiscokuii, 45, od. 47

Koa €APIIOY 42656224

Jlupextop BunaBHunTBa - Kymnip Bitaniit MuxonaiioBuy

KonTakTthi Teaedonu: +380673270800
e-mail: v.kushnirl111@gmail.com

HepennanaTunii ingexc: 89773.

Anpeca aast 1ucTyBaHHSA: BykoBuHCEKUH nepxaBHUIl Meguunuil yHiBepcuter MO3 Vkpainu,
TearpansHa nnoma, 2, M. Yepnisui, 58002, Ykpaina. 3acTynHHKY TOJIOBHOTO peJaKTopa
xypHainy "Heonaronoris, xipypris Ta nepuHatanbaa Mmeguuunaa" npodecopy l'onosanens FOnii JImurtpisHi.

KonraktHuii Tenedon: +38(050)6189959

E-mail: neonatology@bsmu.edu.ua

Odiuiiinuii web-caiit sxypHady: http://neonatology.bsmu.edu.ua/
(Ykpaincbka HayKoBO-0CBiTHA TeslekoMyHikanilina mepexa "URAN", npoexr «HaykoBa nepioquka Ykpainu,
B pamMKax HexkoMepuiiiHoro npoexty PublicKnowledge Project

EsexTpoHHa Bepcisi :KypHaJy npejacTaBieHa:

Hanionansna 6i6miorexa iM. B.I.Bepnancekoro (M Kuis, Ykpaina), HaykoBa nepioguka Ykpainu, Ne347,

web-caiit: http://www.irbis-nbuv.gov.ua/

BykoBuHChKHiT nepixaBHul Meanunuit yHiBepcuteT MO3 Vipaiuu (M YepHniBui, Ykpaina),
web-caiiT: http://www.bsmu.edu.ua/uk/science/scientific_mags_bsmu/neonatal
Kypuan po3cunaerbes 3rifHo JlepxaBHOTO peecTpy y MpoBiaHi 6ibmioTeky,
JiepKaBHI YCTAHOBH Ta BUIII MEIUYHI HABUAIbHI 3aKIaan YKpaiHu.
[Ty6nixauiiina eTHKa )KypHaIy BiANOBIa€ MOJOKEHHAM «EAMHI BUMOTH JI0 PYKOITHCIB, 10 NIPEJCTABIAIOTECS B O10MEANYHI Ky pHAIH,

MiATOTOBIII Ta pefaryBaHHs OiomennuHuX myonikamii» Mixnapognoro Komitety Penakropis Mennunux XKypHamnis
(International Committee of Medical Journal Editors (ICMJE) http://www.icmje.org/)
Penakmis sxypHaIy HiATpUMY€E MKHAPOAHI IPHHIUITY HAYKOBUX ITyOIIiKarii 3rixHo pekomenaaniii Komirery 3 ernku myo6mnikaniit (COPE),
JoBigHuky *xypHaniB Bigkputoro goctymy (DOAJ), Acomianii HaykoBHX BHAaBLIB BigkpuToro goctymy (OASPA)
ta BeecBiTHbOT acomianii mexuunux pepakropis (WAME)



HEOHATONOTIA, XIPYPrIfi TA NEPUHATANIbHA MEQULUVWHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. x11, Ne 4(46), 2022
VvoL. xil, Ne 4(46), 2022 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

PE3YNbTATU OUCEPTALIMHUX TA HAYKOBO-OOCNIOAHUX POBIT /
RESULTS THESIS AND SCIENTIFIC-RESEARCH

UDC 618.3.5-06:618.38
DOI: 10.24061/2413-4260.X11.4.46.2022.3

RISK FACTORS OF UMBILICAL CORD
PATHOLOGY AND FACTORS OF NEGATIVE
PERINATAL CONSEQUENCES AND

B.1. Dubetskyi’, O.M. Makarchuk’, NEWBORN INCIDENCE

O.A. Andriiets’, M.I1. Rymarchuk’

Ivano-Frankivsk National Medical University

of the Ministry of Health of Ukraine
(Ivano-Frankivsk, Ukraine)

Bukovinian State Medical University of the Ministry
of Health of Ukraine

(Chernivtsi, Ukraine)

Summary

According to literature sources, the real frequency of many umbilical cord pathologies differs significantly from the
statistical data indicated by researchers in their works (from 15% to 38%). The implementation of a system of diagnostic
and treatment and preventive measures, based on mandatory antenatal and postnatal assessment of the features and
characteristics of the umbilical cord, allows to improve perinatal outcomes and reduce perinatal morbidity.

The aim of the work was to identify the main risk factors of umbilical cord pathology and negative perinatal
consequences, to develop elements of standardization of antenatal and postnatal diagnosis of umbilical cord
pathology.

Research materials and methods. A retrospective assessment of medical documentation data (3,280 individual
medical records of pregnant women) made it possible to establish the frequency of umbilical cord pathology in the
population. In the future, a more detailed extended antenatal and postnatal examination of the umbilical cord and
placenta after delivery was carried out in 637 patients of reproductive age with pregnancy complicated by pathology
of the umbilical cord (main group). The control group was formed by 40 patients with an uncomplicated course of
pregnancy and live birth of full-term healthy children.

The study was conducted taking into account the main principles of the Helsinki Declaration on Biometric
Research and the powers of the GCH ICH, in accordance with biometric norms with compliance with the principles
of confidentiality and ethics (excerpt from protocol No. 128/22 of the meeting of the Bioethics Commission dated
September 29, 2022, Ivano-Frankivsk National Medical University, Ministry of Health of Ukraine).

Data analysis was performed using the Statistica 7.0 package of statistical programs (StatSoftinc., USA). The
association of independent variables with the condition being studied is presented as odds ratio (OR) and 95%
confidence interval (CI).

The materials of the article are the result of the research of the complex research work fragment of the Department of
Obstetrics and Gynecology named after 1.D. Lanovyi of the Ivano-Frankivsk National Medical University: “Development
of diagnostic tactics and pathogenetic substantiation of effective methods of preserving and restoring reproductive
potential and improving parameters of a woman's quality of life in obstetric and gynecological pathology” (state
registration number 01210109269, implementation dates 2021-2026 ), the author is a co-executor of the topic.

Research results and their discussion. The following data were noted: an excess of the population norm of the
length of the umbilical cord, a high proportion of eccentric and marginal insertion of the umbilical cord (22.14%)
and umbilical cord coiling (33.28%), a decrease in the proportion of the reference limits of the umbilical cord
tortuosity index (15.86%), in 56.7% of observations, the specific gravity of the umbilical cord was lower. Probable
risk factors for umbilical cord pathology with a predominance of age over 35 years, nicotine addiction in pregnant
women, multiple fertility, use of IVF programs, change in the amniotic fluid index, overweight and obesity, other
clinical conditions associated with metabolic disorders (gestational diabetes, insulin resistance) were identified.

Conclusion. The share of the umbilical cord pathology both in the isolated type and in the combination of
characteristic features of the umbilical cord is 40.98%. The increase in the risk of negative perinatal consequences
has a close relationship with the umbilical cord pathology and the combination of different types of pathology, as well
as the addition of gestational complications, which allows for the formation of screening programs and optimization
of the diagnostic algorithm.

Key words: Umbilical Cord Pathology; Placental Dysfunction; Reproductive Disorders; Perinatal Morbidity;
Risk Factors, Overweight, Obesity; Gestational Diabetes.

Topicality

According to literature sources, the real
frequency of many umbilical cord pathologies
differs significantly from the statistical data
indicated by researchers in their works (from 15%

14

to 38%) [1-4]. As demonstrated by the studied
literary sources, on the modern scientific discussion
panel the question of the relationship between the
pathology of the umbilical cord and its insertion, as
well as reproductive losses in such pregnancy, are
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usually presented in foreign studies; unfortunately,
domestic scientific search contents are sporadic and
unsystematized [1-4]. The thanatogenic value of
umbilical cord abnormalities is often exaggerated, or
retains aspects of underestimation and controversy |2,
3, 5]. However, they can also significantly worsen the
perinatal outcome when combined with pathology or
against the background of gestational complications,
which requires systematization of diagnostic
approaches and standardization of treatment and
preventive measures when they are detected [5]. The
combination of umbilical cord pathology with placental
dysfunction, preeclampsia, arterial hypertension,
gestational diabetes can serve as markers of potential
fetal distress [1-4]. Therefore, the introduction of a
system of diagnostic and treatment and preventive
measures, based on mandatory antenatal and postnatal
assessment of the characteristics of the umbilical
cord, allows to improve perinatal outcomes and reduce
perinatal morbidity.

The aim of the work was to identify the main
risk factors of umbilical cord pathology and negative
perinatal consequences and to develop elements of
standardization of antenatal and postnatal diagnosis
of umbilical cord pathology.

Research materials and methods

At the first stage, a retrospective evaluation of
medical documentation data was carried out — 3,280
individual medical records of pregnant women who
were observed in the family planning center at the
Municipal Non-Commercial Enterprise “Ivano-
Frankivsk Regional Perinatal Center of the Ivano-
Frankivsk Regional Council”. According to the
developed maps, 82 parameters were evaluated,
including anthropometric parameters, body mass
index (BMI), indications of social and professional
status, frequency of harmful habits (smoking),
parity of pregnancy, its course and birth outcomes.
Subsequently, a more detailed analytical processing
of the data of an extended antenatal and postnatal
examination of the umbilical cord and placenta
after childbirth in 637 patients of reproductive age
with pregnancy complicated by the pathology of the
umbilical cord (main group) was carried out. The
control group was formed by 40 patients with an
uncomplicated course of pregnancy, childbirth and
live birth of full-term healthy children. Exclusion
criteria were: malformations of the fetus, fetopathy
associated with other conditions, severe somatic
diseases, refusal of the patient to participate in the
study. An extended antenatal examination of the
umbilical cord included: determination of the number
of vessels of the umbilical cord, measurement of
their average diameter, evaluation of the umbilical
cord tortuosity index, determination of the place of
insertion to the placenta, wrapping of the umbilical
cord around the neck (nuchal cord) and other parts of
the body. An extended macroscopic examination of
the placenta consisted in determining the dimensions
of the placenta (average diameter, thickness) weight,
length and weight of the umbilical cord with the
determination of its specific gravity (g/cm), vector of
the umbilical cord twist and umbilical cord tortuosity
index, the type of insertion to the placenta (central,

eccentric, marginal, velamentous, insertio furcata)
and diagnosis of true and false umbilical cord knots.

The study was conducted taking into account
the main principles of the Helsinki Declaration on
Biometric Research and the powers of the GCH ICH,
in accordance with biometric norms with compliance
with the principles of confidentiality and ethics
(excerpt from protocol No. 128/22 of the meeting
of the Bioethics Commission dated September 29,
2022, Ivano-Frankivsk National Medical University,
Ministry of Health of Ukraine).

Data analysis was performed using the Statistica
7.0 package of statistical programs (StatSoft Inc.,
USA). The association of independent variables with
the condition under study is presented as odds ratio
(OR) and 95% confidence interval (CI).

The materials of the article are the result of the
research of the complex research work fragment of
the Department of Obstetrics and Gynecology named
after I.D. Lanovyi of the Ivano-Frankivsk National
Medical University: “Development of diagnostic
tactics and pathogenetic substantiation of effective
methods of preserving and restoring reproductive
potential and improving parameters of a woman’s
quality of life in obstetric and gynecological
pathology” (state registration number 01210109269,
implementation dates 2021-2026 ), the author is a
co-executor of the topic.

Research results and their discussion

The terms of diagnosis of umbilical cord pathology
ranged from 11 to 40 weeks of pregnancy; in every
third case, umbilical cord insertion anomalies
or its pathology were diagnosed after delivery.
Characterizing the frequency of umbilical cord
pathology (Figure 1) at the stage of a retrospective
study, the following should be noted: the syndrome of
a single umbilical vessel (SUV) is the rarest type of
its pathology and was observed in 29 cases (0.88%).

23,99

4,69
= €ATI * Jedinnr sapronosoro cryina

Habpsak mynosunn
= Bysau nynosuum

OGBHTTH NYNOBHHN
= Kpacse npukpinaenns
Figure 1. Structure of umbilical cord
pathology, p=3280, %

The so-called “thin” umbilical cord (<0.5 g/cm)
(Wharton’s jelly deficiency) — in 349 observations
(10.64%), “thick” umbilical cord (1.1 g/cm) — in 369
cases (11.25%), umbilical cord wrapping around the
neck and parts of the body — in 948 patients (28.90%),
true umbilical cord knots — in 154 (4.69%). Other
conditions, such as anomalies of the umbilical cord
insertion, were noted in 688 cases (20.98%), while
a marginal one — in 361 (11.01%), velamentous — in
259 women (7.89%), insertio furcata — in 68 cases
(2.07%). Prolapse of the umbilical cord was found in
19 patients (0.58%), absolutely short umbilical cord
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—1n 83 (2.53%), long (>70 cm) — in 1384 observations
(42.19%), hypocoiling—in 787 (23,99%), hypecoiling
—in 426 cases (12.99%), a combination of different
characteristics of the umbilical cord was noted in
987 cases (30.09%). Thus, a significant share of the
pathology of the umbilical cord was established in
1344 cases (40.98%) both in an isolated type and
in a combination of characteristic features of the
umbilical cord.

The next stage of the study was the assessment
of the age factor, features of gynecological and
somatic morbidity and reproductive potential in two
studied groups — the main group (637 patients), 29
of them had SUV, 349 patients had Wharton’s jelly
deficiency, 259 women with a velamentous insertion
of the umbilical cord. The control group consisted of
conditionally healthy pregnant women (40 patients)
(Figure 2).

Isolated forms of
umbilical cord (
pathology. p=231

Main group.
p=637

Control group,

p=40

pathology

Combined forms
of umbi cord

Amniotic membr
attachment of the
cord, p=107

SUV+"thin" umbilical cord or
insertion pathology. p=19

"thin" umbilical cord or
insertion pathol ]

Combination of three
pathologies, p=107

Figure 2. Study groups of patients with pregnancy complicated
by umbilical cord pathology, p=637.

It should be noted that at this stage of the scientific
search, the formed groups demonstrated isolated types
of the umbilical cord pathology in 231 cases (36.26%)),
while a combination of characteristic features of the
umbilical cord (in particular, with Wharton’s jelly
deficiency, or with a velamentous insertion of the
umbilical cord or a combination of a “thin” umbilical
cord, SUV and umbilical cord insertion pathology)
were noted in 406 observations (63.74%).

The studied groups differed in the average age
of 37.3+£3.1 years — in the basic main group versus
28.2+1.3 years — in the control; pregnant women over
the age of 30 made up 121 patients (18.99%), and at
the age over 35 years old — 246 persons (38.62%). In
the main group, the high parity of pregnancies and
the share of primiparous women were comparable,
while in the control group the parity of pregnancies
was lower (32.5%). The use of IVF programs was
noted in 146 cases (22.92%), the frequency of
multiple pregnancy both with isolated and combined
pathology of the umbilical cord was in 30.76%
(196), the share of microparesis and polyparesis was
17.89% (114) and 13.65 % (87) respectively, which
is significantly higher than the population norm. The
distribution of newborns by gender showed a higher
proportion of male fetuses (363 — 56.98%).

As a result of the study, it was established that
in the cohort of patients with a combination of
selected features of the umbilical cord and types of
its insertion, patients over the age of 35 years (246 —
38.6%) are significantly more common compared to
17.5% in the control group (p<0, 05). The umbilical
cord pathology was noted mostly in patients who
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suffer from cardiovascular diseases (226 — 35.48%),
acute respiratory infection, influenza and in those
who underwent COVID-19 in the first trimester
of pregnancy (152 — 23.87%), chronic nicotine
addiction (211 — 33.12 %), arterial hypertension
(149 - 23.39 %), endocrine pathology (thyroid
diseases, carbohydrate metabolism disorders, insulin
resistance, etc.) (147 — 23.08 %), varicose veins
of the lower extremities (203 — 31.87 %), chronic
foci of infection (pyelonephritis, asymptomatic
bacteriuria, etc.) (236 — 37.05%). A high body mass
index in the main group (248 patients, 38.93%)
should be emphasized; excess weight and body mass
index above 30 kg/m2 were significantly more often
observed in women with pregnancy complicated by
umbilical cord pathology, against the data in the
control group — in 7.5% (p<0.05).

Peculiarities of the course of pregnancy are
characterized by an increase in the share of
preeclampsia (226 — 35.48% against 17.50% in the
control, p<0.05), premature births (115 — 18.05%)
and the birth of low-birth-weight children (12.56% in
the absence of control, p<0.05), every third pregnant
woman (198 — 31.08%) with a threat of spontaneous
abortion was hospitalized (Figure 3). It should be
noted that with isolated types of the umbilical cord
pathology, premature termination of pregnancy
was revealed in (26) 11.68% of cases, while with
the combined type almost twice (1.9 times) more
often — in (89) 21.92% (p<0.05). The birth weight
of children was 2384.0£29.6 g, and in the control
group — 3468.0+31.8 g (p<0.02). It was established
that the weight of fetuses, even with isolated types,
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is significantly lower than the population norm, and the
birth of full-term low-weight newborns was 12.56% (29).

Caesarean section was performed for almost every
fifth patient — 126 (19.78%), vacuum extraction and
obstetric forceps were used in 52 cases (8.16%). The
score on the Apgar scale was significantly lower than
in the general population, and at the first minute
it was 7 points and below in every third patient
(30.93%), at the fifth minute —

in 92 observations (14.44%), first of all, in the
case of the addition of gestational complications

40

[3HAYEHME]*

(placental dysfunction and preeclampsia).

Neonatal morbidity in the indicated category of
patients was increased, even with full-term pregnancys;
121 newborns (18.99%) required oxygen support, 19
(2.98%) required mechanical support (ventilation),
the discharge was delayed for more than 8 days in 249
patients (39.09%), and the share of those transferred
to the second stage of the nursery was 7.06% (45).

The results of the postnatal examination of the
placenta and the umbilical cord are presented in
Figure 4.
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Figure 3. Perinatal consequences of pregnancy complicated by the umbilical cord

pathology, p=637, %.
Note. * - the difference is significant relative to the data of the control group, p<0.05.
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Figure 4. Peculiarities of postnatal examination of the placenta and umbilical cord, p=637, %.

Note. * -

Extended antenatal and postnatal examination
of the umbilical cord showed the following: the
length of the umbilical cord significantly exceeded
the population norm (69.8+8.9 vs. 56.2+4.4 cm in
the control, p<0.05), and the share of long umbilical
cords (70 cm and more) was in 236 samples (37.05%),
absolutely short umbilical cord was in 23 patients
(3.61%), the frequency of eccentric and marginal
insertion of the umbilical cord was revealed in 141
observations (22.14%), the umbilical cord wrapping

the difference is significant against the data of the control group, p<0.05.

around the neck and around other parts —in 212 cases
(33.28%). The specific gravity of the fetal fragment
of the umbilical cord was significantly higher than
that of the placental fragment (0.9 g/cm vs. 0.6 g/
cm), in the dynamics of ultrasound monitoring, the
diameter of the umbilical cord decreased from the
fetus to the placenta from 17.6 mm to 15.4 mm, the
diameter of the vein and the average diameter of the
umbilical artery increased slightly (from 7.6 mm
to 8.2 mm — for the vein and from 3.6 mm to 4.0
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mm — for the artery), while a uniform linear increase
in the diameter of the vessels of the umbilical cord
was noted up to 28-30 weeks of pregnancy, after
which the growth of blood vessels in this cohort of
patients was practically not noted, including due to
the regression of Wharton’s jelly.

We noted a rather wide range of indicators
of the umbilical cord weight from 20 g to 140 g;
almost half of the samples were in the range from
30 g to 60 g. The range from 0.5 g/cm to 1.1 g/cm
should be considered the population norm of the
specific gravity of the umbilical cord in a full-term
uncomplicated pregnancy. In 56.7% of observations,
the specific gravity of the umbilical cord was lower
and ranged from 0.3 g/cm to 0.6 g/cm. According
to the results of the postnatal measurement of the
umbilical cord tortuosity index, the parameters
according to generally accepted criteria (0.3/cm)
were noted only in 15.86% of cases.

Discussion issues of this problem are multifaceted.
According to Hayes DJL, et al., anomalies of the
development of the umbilical cord are usually
described in the literature as clinical conditions of
disruption (reduction or critical suspension) of fetal
blood flow due to a changed structure of the umbilical
cord or functional failure [6-8]. The umbilical cord is
a continuation of the fetal cardiovascular system, an
anatomical bridge between the placenta and the fetus
[9]. This structure is critical to human development,
it ensures fetal mobility within the gestational sac
and is protected by unique, reliable anatomical
features including the length of the umbilical cord,
Wharton’s jelly, two umbilical arteries, coagulation,
and suspension in amniotic fluid [9]. All of these
functions contribute to the protection and buffering
of this important structure from potentially harmful
forces of coiling, shifting and compression during
pregnancy, especially during labour [10-13]. In
scientific sources, there are informative reports
indicating a strong association between the diameter
of the umbilical cord and the weight of the placenta
and the weight of the newborn [14-16]; the connection
with oligohydroamnion, fetal distress, delayed fetal
development, perinatal mortality and morbidity has
also been proven [1, 4, 17-19].

Another prospective study by Lee SM, Kim DY
et al. demonstrated that thin umbilical cord diameter
was associated with low Apgar score, intensive care
unit stay, and need for oxygen support. The authors
concluded that the assessment of the diameter and
condition of the umbilical cord in newborns is
an important tool for the prevention of negative
perinatal consequences [20].

With hypercoiling of the umbilical cord vessels,
premature birth, delayed fetal development (up to
32%), an increase in the resistance index, systolic-
diastolic ratio in the umbilical cord arteries and
aorta of the fetus, as well as an increase in prenatal
morbidity and mortality [21, 22] are observed more
often. If we focus is on the single umbilical artery
(SUA) syndrome, it should be noted that it is the
most frequent anomaly associated with perinatal
morbidity and mortality, although the information
about this syndrome is contradictory and debatable,
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as are the data on the frequency range from 0.13%
to 3.9 % [23]. In the literature, there are reports that
children with SUA are less often born in Japan and
among representatives of the Negroid population;
they are more often female fetuses, and the presence
of isolated SUA 1is associated with low-birth
weight and is an indirect indicator of chromosomal
abnormalities,  congenital = malformations  and
premature birth [23, 24]. When carefully evaluating the
history, a number of scientific reports put forward the
position that the cause of non-dividing of one artery
into two arteries is the influence of a damaging factor
at the 6-7th weeks of pregnancy, and, as confirmation,
the authors demonstrate frequent acute respiratory viral
infections in the 1st trimester, a high proportion of
smoking, diabetes mellitus and hyperglycemia [23, 24].

According to the results of our research, possible
risk factors for umbilical cord pathology were
identified, dominated by age over 35 years (OR=2,68;
95% CI:2,08-3,46, p<0,05), nicotine addiction
(OR=2,33; 95% CI:1,02-5,37, p<0,05), multiple
pregnancy (OR=5,48; 95% CI:1,67-17,99, p<0,05),
IVF programs (OR=11,59; 95% CI:1,58-85,13,
p<0,05), change in amniotic fluid index (OR=4,15;
95% CI:1,46-11,81, p<0,05), overweight and obesity
(OR=7,87; 95% CI:2,39-25,78, p<0,05), other
metabolic disorders (gestational diabetes, insulin
resistance) (OR=3,7; 95% CI:1,12-12,17, p<0,05). An
increase in the risk of negative perinatal outcomes has
a close relationship with the pathology of the umbilical
cord (in particular, amniotic membrane attachment
of the umbilical cord) (OR=2,5; 95% CI:1,51-4,13,
p<0,05), a combination of types of umbilical cord
pathologies (OR=1,85; 95% CI:1,28-2,67, p<0,05),
the addition of gestational complications, such as
prematurity (OR=2,06; 95% CI:1,23-3,45, p<0,05),
preeclampsia (OR=3,06; 95% CI:1,01-4,66, p<0,05),
fetal growth retardation syndrome (OR=3,96; 95%
CI:2,6-6,04, p<0,05), gestational diabetes (OR=1,89;
95% CI:1,21-2,95, p<0,05).

Conclusion

The share of the umbilical cord pathology both
in the isolated type and in combination is 40.98%.
Development of screening programs based on
identified risk factors and optimization of the
diagnostic algorithm with detailed antenatal and
postnatal assessment of the structural components
of the umbilical cord and the placenta will create
prerequisites for the development of preventive
measures and improvement of perinatal indicators in
this category of patients.

Prospects for further research

The research of the criteria for standardization of
antenatal and postnatal assessment of the structural
components of the umbilical cord and the placenta
with the aim of developing a diagnostic algorithm
for possible perinatal complications, obstetric tactics
and delivery is promising.
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Pesiome

Beryn. 3a maHumu JliTepaTypHHX JOKepell, peajbHa 4acTOTa 0araTrboX MATOJOTIYHHX CTaHIB ITyNMOBHHU 3HAYHO BIAPI3HAETBCS Bif
CTaTUCTHUYHUX TOKA3HHKIB, 3a3HAYEHNUX TOCIITHUKAMH y CBOiX podoTtax (Big 15 % 1o 38 %). BripoBakeHHs CHCTEMH AiaTHOCTUYHHX
1 JIiKyBaJbHO-MTPO(DIIAKTUIHNX 3aX0/1iB, 3aCHOBAaHUX Ha 00OB'SI3KOBil aHTEHATAJIBHIN 1 OCTHATAIBHIHN OLIHIII 0COOIMBOCTEH 1 XapaKTe-
PHUCTHK ITyIIOBHHHOTO KaHATHKa, {O3BOJISIE MOJIIIINTY NIepUHATAIbHI Pe3y/IbTaT! Ta 3HU3UTH IIEPUHATAIBHY 3aXBOPIOBAHICTb.

MeToro po0OTH CTaJ0 BUIUINTH OCHOBHI ()aKTOPH PU3HKY IATOJOT] MyOBUHH Ta HETATHBHUX MEPHHATATBHUX HACTIAKIB Ta PO3-
POOUTH eNeMeHTH CTaHJapTH3AaLil aHTEeHATAIBHOI Ta TIOCTHATAIBHOT JIIarHOCTHKY MATOJOTIi TyTOBHHHU.

Marepiaau Ta MeToqH q0cTiTKeHHs. [IpoBeicHa peTPOCIICKTHBHA OLlIHKA JaHUX MEIMYHOT JoKyMeHTauii — 3280 1HIHBiyaIbHIX
KapT BariTHUX JO3BOJIMIA BCTAHOBUTH YACTOTY MATOJNIOTIi MyMOBUHM y HOMYNAMii. Y MOJaabIIOMy MPOBEAEHO OLIBII JeTalbHE PO3IIHN-
peHe aHTeHaTaJbHE i MOCTHATAIBHE JOCII/UKCHHS IyTIOBUHH Ta IUIALCHTH ITiCJISl PO3POUKEHHS y 637 MallieHTOK perpoayKTHBHOTO BiKy
3 BariTHICTIO, YCKJIAJJHEHOIO IaTOJIOTIEI0 ITyIIOBHHHOTO KaHaTHKa (0CHOBHA rpyma). KonTponsHy rpymy chopmysann 40 mamieHTOK 3
HEyCKIaJHEHUM NepeOiroM BariTHOCTI Ta JKUBOHAPOKEHHSAM JOHOIIECHHUX 3M0POBUX HIiTEH.

JlociikeHHsT IPOBE/ICHO 3 YpaxXyBaHHSM OCHOBHHX NMPHHIMIIB [ eNbCiHChKOI Aekiapartii 3 GioMeTpUYHNX JOCIIUKEHb Ta TOBHOBAKECHb
GCH ICH (1996 p.), 3rizHo 3 6ioMeTpUIHIMI HOPMaMH 13 JOTPUMAHHSIM HPUHINIIB KOH(DIICHIIHHOCTI Ta eTHKH (BUTAT 3 rpoTokory Ne 128/22
3acitaHHs KoMicii 3 muTaHb 6ioetrku Big 29.09.2022 p. IBano-OpaHKIBCHKOr0 HALIOHATFHOTO MEAMYHOTO YHiBepcutety MO3 Yipainn).

AHani3 TaHNX BUKOHAHO 3 BUKOPHCTaHHSAM MaKeTy CTaTUCTUYHMX mporpaM Statistica 7.0 (StatSoftInc., CIIIA). 3’5130k He3aIeKHIX
HepeMIHHHX 31 CTAaHOM, SIKMI BUBYAJIHN, IpeCcTaBIeHo 3a BigHomeHHs maHciB (OR) ta 95 % nosipunm intepsanom (CI).

Marepiajau cTaTTi € pe3ynbTaToM J0CIIKEHb (PParMeHTy KOMIUIEKCHOI HayKOBO-IOCTITHOT poOOTH Kadeapu akyniepcTsa Ta Ti-
Hekounorii im. [.J].JlanoBoro IBano-®paHKiBCHKOTO HAI[IOHANIBFHOTO MEIUYHOTO yHiBepcuTeTy: «Po3poOka MiarHOCTHYHOI TAaKTHUKH Ta
MaTOTCHETHYHE OOTPYHTYBAHHS e()eKTUBHUX METOMIB 30epeKCHHS Ta BITHOBIECHHS PEIPOAYKTUBHOTO MOTEHIATy Ta ITOKPAIICHHS Ma-
paMeTpiB AKOCTI KUTTS JKIHKH MPH aKyHIEPChKiil Ta riHekonoriuHiil maromuorii» (Ne nepskaBaoi peectpamii 0121U109269, Tepminu Bu-
koHaHHs 2021- 2026 poku), aBTOp € CIiBBUKOHABIIEM TEMHU.

PesyasTaTn nocaixxkenHs Ta ix o6ropopenns. byio npogeMoHCTpOBaHO EpEeBUIIICHHS NOMYJAIIHHOT HOPMHU JOBXXHHU ITyTIOBUHM,
BHCOKY YacTKy €KCIIEHTPUYHOTO Ta KPa€BOTO MpHKpirueHHs mymnosuau (22,14 %) Ta i o6BuTTs (33,28%), 3HMKEHHS 9acTKu pede-
PEHTHHX MEX iHAeKcy 3BHBHUCTOCTI mynoBuHU (15,86 %), y 56,7 % crnocrepexeHs mUTOMa Bara IylmoBUHHU Oylia MeHIIO0. BuaineHo
IMOBIpHI YMHHUKY PH3UKY IaTOJIOTII IIyIIOBUHY, JIe JOMIHY€ BIiK cTapiie 35 poKiB, HIKOTHHOBA 3QJISKHICTh y BariTHUX, OaraToInmiad,
BuKopuctanHs nporpam [VF, 3MiHa iHeKCy HABKOJOIUTIIHUX BOJ, HaAMIpHA Bara Ta OXKMPiHHS, 1HII KITIHIYHI CTaHHU, OB’ s3aHi 13 MeTa-
0ONYHNMH MOPYLICHHAMH (TecTaliiHuil 1iabeT, IHCYTIHOPE3UCTEHTHICTB).

BucHoBok. YacTka maroorii MyImoBHHHOTO KaHATHKY SIK Y 130JIbOBAHOMY BapiaHTi, TaK i y MOE€JHAHHI XapaKTEPUCTHUHUX OCO-
6nmBocTeil mynosuHu ctaHoBUTh 40,98 %. 3pocTaHHA PU3NKY HETaTHBHUX IEPUHATANBHUX HACHIAKIB Ma€ TiCHMI B3a€MO3B’SI30K 3
MaTOJIOTIE€I0 MYTIOBUHHOTO KAaHATHKY Ta MOEJHAHHSAM Pi3HUX BapiaHTiB MATOJOTII, a TAKOXK MPHETHAHHIM IeCTaliifHUX yCKIIaJIHEeHb, 110
J103BOJISIE (POPMYBATH CKPIH-IPOTPAMHU Ta ONTHMI3yBaTH JIarHOCTHYHUH aJTOPUTM.

Kunro4oBi cj10Ba: naromoris mynopuHu; mnaneHTapHa AMCQYHKIS; PENpPOAYKTHBHI MOPYIIEHHS; TIepHHATAIbHA 3aXBOPIOBA-

HiCTh; (haKTOPH PU3MKY; HAAMIpHA Bara; OXKMpPiHH; recTauiifHuii niaber.
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